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Aitec Rotary Precision Switches 
are THE choice for use in 

Dual Adjustable Stops 
Recording Consoles 
Laboratory Equipment 
Telemetering Applications 
Audio Engineering Uses 

Computers 
Television Studios 
Testing Applications 
Sound Reinforcement Systems 

Remote Controls 
Radio Broadcasting 
Motion Picture Studios 
Communication Systems 
Program Circuits 
Missile Support Equipment 

Radar Systems 
Geophysical Surveying Equipment 

Teaching Machines 
Photography Laboratory Equipment 

Precision Equalizers 
Thermocouple Switching 

... in fact, in any application 
where precise switching 
action is required. 


Incorporating the latest design techniques and employing the finest ma- 
terials, Altec Rotary Precision Switches combine extreme reliability with 
wide versatility. Specifically, each Altec Switch is a product of diligent at- 
tention, and each is constructed to order with the customer in mind... to 
fulfill his needs... to solve his problems ... to satisfy his requirements... 
be it a simple single-deck, single-pole switch, or a complicated multi-deck, 
many-pole device. 

Among the advancements featured in Altec Rotary Precision Switches are: 
the principle of dual, nested, independently suspended brushes... 
the use of fine (pure) silver in all contacts, brushes and rings... 
and the application of Altec's exclusive universal coupling. 

The fundamental components of any switch are those which compose the 
electrical path; those parts of the control which change the signal from one 
circuit to another. Altec has developed a new approach to this basic area: 
dual, nested, independently suspended brushes. This new technique permits 
signal paths to be switched without contact noise, and with exceptionally 
low resistive and inductive changes. The smooth, precise action found in 
Altec Switches makes brush ‘bounce’ and ‘stumble’ obsolete. 

The entire electrical path of Altec Switches — contacts, brushes and rings 
— is made from pure silver, providing the shortest path with the lowest 
resistance possible. Each brush is a single piece of silver. 

The long shafts used in most multi-deck switches are known for their ten- 
dency to bind. Altec Rotary Precision Switches use a universal coupling and 
a flat extension shaft to minimize this binding problem. The universal coup- 
ling eliminates the need for a single long shaft, and the extension shaft, 
moveable in two directions, is firmly held in the rotational plane. Therefore, 
binding is eliminated and mechanical misalignment is minimized. 

Altec Rotary Precision Switches are available with a variety of optional 
features. Brush rotor may be either Delrin or Dial lyl Phthalate. Detents, if 
desired, are available in a modified hill-and-dale or in a ‘soft’ audio con- 
figuration. Mounting facilities on the small size switch are offered in either 
center hole or mounting plate form. Optional knobs and dials are available 
as are terminal boards. 

And Altec Switches may be ordered in an abundant variety of poles, posi- 
tions, decks, indexing angles, and types . . . making it possible to solve almost 
any switching problem. 


DESIGNED TO MEET MIL S 3786B SR-14 and SR-15 


A Division of HJiFW Ling Altec, Inc. 


Rivets 

Upper Brush Spring (beryllium copper) 

Thin Brush Spacer (brass — cadmium plate) 
Outer Brush Blade (fine silver) 

Lower Brush Spring (beryllium copper) 

Thick Brush Spacer (brass) 

Inner Brush Blade (fine silver) 

Dummy brush (nylon — to balance rotor) 


Brush Rotor (Deirin or Dial iyl Phthalate) 


Contacts (fine silver) 

Ring (fine silver) 

Contact Plate 
(glass epoxy) 


ALTEC ROTARY PRECISION SWITCHES 


ALTEC 



•SET SCREW (Steel) 
INSERT (Aluminum) 
■KNOB (Optional) (plastic) 
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MOUNTING PLATE 

(cold rolled steel — -cadmium iridite finish) 
SCREWS (steel — cadmium plated) 


1 . 
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-C WASHER (steel) 

-THRUST WASHER (steel) 

-THREADED SPACER 
(Brass — flash nickel finish) 

-BUSHING (naval brass) 

-SUB-MOUNTING PLATE ASSEMBLY 
(steel — cadmium iridite finish) 

DETENT WHEEL (see detail drawing) 

(cold rolled steel — black dulite finish) 

- WITNESS MARK 
-THRUST WASHER (steel) 

-SHAFT (stainless steel) 

- DETENT BALL (steel) 

-DETENT ROTOR 

(cold rolled steel — black dulite finish) 

-DETENT SPRING (clock spring material) 

- UNIVERSAL 

(cold rolled steel — black dulite finish) 

- SPACER (naval brass — flash nickel finish) 
THRUST BEARING (spring brass) 

SPACER (brass) 

WITNESS MARK 



EXTENSION SHAFT 

(cold rolled steel — black dulite finish) 


- BRUSH ROTOR ASSEMBLY 
(see detail drawing) 

- WITNESS MARK 

-RING (fine [pure] silver) 

-CONTACTS (fine [pure] silver) 

-SPACER 

-CONTACT PLATE 
(glass epoxy) 

-WITNESS MARK 

-ASSEMBLED DECK 

(Thrust Bearings, Brush Rotor & Contact Plate) 
-WITNESS MARKS 


THREADED ROD (steel — cadmium plated) 


NUT (steel — cadmium plated) 


FIGURE 1 — Exploded View of an Altec Rotary Precision Switch 


ALTEC PRECISION ROTARY SWITCH 

The exploded view of an Altec Precision Rotary Switch 
(Figure 1) not only illustrates the details of construction and 
materials, but also demonstrates the ease with which the 
switch may be disassembled and reassembled to facilitate 
wiring connections, etc. Upon reassembly the switch will 
comply exactly with its original alignment. 

The plastic knob (optional) attaches to the shaft of the de- 
tent rotor assembly, passing through the sub-mounting plate 
assembly (Figure 2). The detent rotor assembly (of the audio 
hill-and-dale type in this illustration) is joined to the exten- 
sion shaft through the exclusive Altec universal coupling. 
This device couples the base of the detent rotor assembly to 
the brush rotor assembly; permitting precise coupling to 
ensure firm action and yet provide a freedom of movement. 

Contained within the brush rotor assembly (Figure 3) are 
provisions for up to four poles (two poles in the small size 
switch). The extension shaft continues through the brush rotor 
assembly and the contact plate to operate as many as nine 
additional decks within a single switch (more on special order). 

Materials used in Altec Precision Switches have been se- 
lected to augment the operation, protection and purpose of 
the unit. Cadmium iridite finish serves to protect the steel 
parts from corrosion. Black dulite, another corrosion pre- 
ventative, is used to finish cold rolled steel components. 
Naval brass facilitates the use of the bushing (although high 
speed operation is not recommended). The thrust bearing is 
made from spring brass and the brush springs are beryllium 
copper, both materials selected because they are considered 
the best commercial choice for the purpose they serve. Delrin, 
fine (pure) silver, and contact piate materials are described 
in conjunction with the section on the Brush and Spring 
Assembly detail, page 3. 


C Washer 
Thrust Washer 

Bushing 


Sub-Mounting Plate 



O 


o 


- Detent Wheel 

(Audio type detent shown) 


Shaft 

Detent Ball* 



Detent Rotor 



Detent Spring 


*lf the C washer is removed, care should be taken to avoid 
loss of the detent ball which may drop out of place as the 
detent spring-rotor-shaft assembly is slipped out of the 
bushing. 

FIGURE 2 — Sub-Mounting Piate Assembly and Detent Rotor 
Assembly 






2 





SUB-MOUNTING PLATE ASSEMBLY — 

DETENT ROTOR ASSEMBLY (See Figure 2.) 

Directly under the mounting plate is the detent wheel. It is 
on this wheel that stops are provided. The balanced detent 
ball, held captive in the detent rotor, rides the hill-and-dale 
configuration of the wheel. A detent spring holds the ball in 
place and assures precise detent action. (Figure 2 illustrates 
standard hill-and-dale detenting. A modified hill-and-dale 
type detenting with adjustable stops is available optionally.) 

Rivets 

Upper Brush Spring (beryllium copper) 

Thin Brush Spacer (brass — cadmium plate) 
Outer Brush Blade (fine silver) 

Lower Brush Spring (beryllium copper) 

Thick Brush Spacer (brass) 

Inner Brush Blade (fine silver) 

Dummy brush (nylon — to balance rotor) 

Brush Rotor (Delrin or Dially! Phthalate) 


Contacts (fine silver) 

Ring (fine silver) 

Contact Plate 
(glass epoxy) 

FIGURE 3 — Brush and Spring Assembly and Contact Plate 



BRUSH AND SPRING ASSEMBLY 
AND CONTACT PLATE (See Figure 3.) 

Components of the brush and spring assembly are housed 
within a ‘Delrin' brush rotor. Delrin acetal resin, a crystalline 
form of polymerized formaldehyde, is a new engineering 
plastic which has high fatigue endurance, tensile strength, 
and rigidity. Other outstanding characteristics of Delrin are: 
high resistance to corrosion, creep resistance over a wide 
range of temperature and humidity conditions, and resiliency 
for applications requiring springiness and toughness. Elec- 
trical characteristics of Delrin are shown in Figure. 5. Where 
temperatures in excess of 125°C. are expected, a Dially! 
Phthalate rotor is available. 

The brush and spring assembly, which consists of two 
springs, two brush blades, spacers and rivets, is installed 
within the brush rotor by a special system of dual, nested, 
independent suspension. Two brush assemblies may be 
mounted in one rotor of a small switch, and up to four in 
the larger unit. The upper brush spring holds the outer brush 
in position and, in turn, the lower brush spring retains the 
inner brush. This suspension system permits the two brush 
blades to ride the contacts and the ring(s) with precision 
previously impossible. The suspension system prevents any 
brush ‘bounce’ because both the mass and the spring tension 
of each brush differs. Therefore, the chance of a simultan- 
eous ‘bounce’ from both brushes is improbable. A slot in the 
brush rotor provides a guide below the point of suspension 
to prevent brush ‘stumble’. 
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ALTEC SWITCH TEST RESULTS 

Test 

Ring to 
Frame 

Ring to 
Contacts 

Contacts to 
Frame 

Between 

Contacts 

Insulation Resistance 

5000 megohms 

19,000 megohms 

9800 megohms 

6000 megohms 

High Voltage — 1500 volts RMS, 
60 cps applied for 1 minute 

OK 

OK 

OK 

OK 

Capacitance 

40 pfds* 

5 pfds** 

5 pfds*** 

5 pfds 

Resistance (from contact through brush to ring)- 0.0005 ohms 

Inductance (from contact through brush to ring )- 0.019 microhenry at 257 me. Q = 7Q. 

*brush set at contact nearest spacer 




**to open contact with brush set at closest contact to open contact 


***with contact nearest frame open 




All tests made at normal room temperature and humidity. Tests made 
on 2 i/ 4 " switch with 48 contacts at IVz 0 spacing (contact spacing: 0.03") 


Thermal EMF less than 
1 ^V/°C 

Current carrying capacity — 

10 amperes 

Current switching capacity — 

1 ampere @ 28 volts 

Life exceeds 100,000 rotations 

Switch without detent 

(used as attenuator) 

life exceeds 2,000,000 rotations 

With detent — 500,000 rotations 


FIGURE 4 — Table of Switch Test Results 


ALTEC GLASS EPOXY PROPERTIES 

Property 

Value 

Water Absorption Vs" Method ASTM (D:570) 
Condition: E-l/105; D-24/23; T-23/50 

0.04% 

Dissipation Factor at 10 6 cps 

Method ASTM (D:150) 

23°C, 50% R.H. 

0.017% 

Dielectric Constant at 10 6 cps 

Method ASTM (D:150) 

23° C, 50% R.H. 

4.2 

Volume Resistivity 

Method ASTM (D:257, D:1371) 

C-96/35/90, T-35/90) 

5xl0 6 megohm-cm 

Surface Resistivity 

Method ASTM (D:257, D:1371) 

C-96/35/90, T-35, 90 

10 7 megohms 


DELRIN PROPERTIES 

Property 

Average Value* 

Water Absorption 24 hrs. immersion 

0.25% 

equilibrium 50%, R.H., 77° F 

0.2% 

equilibrium immersion 77° F 

0.9% 

Dielectric Constant 50% R.H., 73° F, 10 2 -10 6 cps 

3.7 

Dissipation Factor 50% R.H., 73° F, 10 6 cps 

0.0048 

Dielectric Strength, Short Time 

500 V/mil 

Volume Resistivity 73° F and 0.2% water 

6 x 10 14 ohm/cm 

Surface Resistivity 73° F and 0.2% water 

10 16 ohm 

Arc Resistance Flame extinguishes itself when 

(burns — no tracking) 129 seconds 

arcing stops 

on 15 mil specimen 

*Values are representative of those obtained under standard American Society for 
Testing Materials standards and should not be used to design parts which function 
under different conditions. 


FIGURE 5 — Table of Delrin Properties FIGURE 6 — Table of Altec Glass Epoxy Properties 
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The entire electrical path — brushes, contacts and rings — is 
made from fine silver. Fine silver is pure silver; that is, it 
contains no impurities or alloys which can depreciate the per- 
formance characteristics of the metal. Fine silver has the 
lowest resistivity of any known metal. The use of fine silver 
in the Altec design provides the switches with the shortest 
possible physical and electrical path. Contact resistance in an 
Altec switch is less than 1.0 milliohms and remains excep- 
tionally uniform from contact to contact, and upon return to 
the same contact, shows less than 0.05 milliohms variation. 

Although other conductors such as copper will oxidize and 
generate noise voltages, silver undergoes a chemical change 
which produces silver sulfide. Because silver sulfide does not 
affect resistivity, does not rectify, and does act as a lubricant, 


the operation and performance of an Altec Rotary Precision 
Switch (see Figure 4) actually is enhanced over a period of 
time. Brushes and contacts running dry will exceed 2,000,000 
cycles without noticeable wear. 

CONTACT PLATES 

Altec glass epoxy, made with a high-pressure thermo-setting 
piastic laminate provides an impact strength which is up to 
five times better than phenolic. Altec glass epoxy, which 
meets government specification MIL-P-18177-C-GEB, has six 
times the moisture resistance of phenolic, and approxi- 
mately twice the dielectric resistance. Properties of Altec 
glass epoxy are shown in Figure 6. 


HOW TO SELECT AN ALTEC PRECISION SWITCH 


Upon receipt of the order, each Altec Rotary Precision Switch 
is assembled individually to the specifications requested by 
the customer. A large stock of basic components permits a 
switch to be rapidly assembled to meet any combination of 
specifications. customer is assured that each switch is 
not just an adaptation of an existing device, but a carefully 
constructed unit meeting his requirements. 

Flowever, before the customer can ascertain his needs and 
determine the specifications required for the assembly of his 
switch, he must consider certain information regarding the 
functions and purposes of that switch and its associated cir- 
cuitry. Some of the specifications to be determined are merely 
a matter of “with” or “without.” Others involve more complex 
decisions. And nearly all interact to complicate the selection. 

To set about selecting a switch, start with the matter of... 

POLES and POSITIONS 

which are determined by the circuitry involved. One pole is 
required for each circuit to be switched, and the number of 
positions required is determined by the number of paths into 
which each circuit is to be channeled. For example, if two 
circuits are to be switched, then a two-pole switch is required. 
And if ten paths are required for each circuit, then each pole 
will need ten positions. The number of positions and poles 
necessary will help determine the specifications for... 

DECKS. 

If circuit requirements cannot be met with a single deck 
switch, additional decks will achieve the necessary require- 
ments by providing facilities to meet the circuit demands. Any 
switch with more than four poles, for instance, requires more 
than one deck regardless of the number of positions involved. 
For a complex switch, a multiple of decks may be necessary. 
It is possible that a switch with ten decks might contain as 
many as 40 poles... or that a four-pole switch might require 
four decks if a sufficient number of positions is necessary. 
Additional decks permit wider distribution of poles (fewer per 
deck) and tend to facilitate wiring connections. The number 
of decks to be used also may depend upon the . . . 

INDEXING ANGLE 

desired; that is, the amount of degrees between each position. 
Generally it is preferable to obtain the widest angle possible. 
Wide indexing frequently means greater speed in selecting 
positions and tends to decrease the chance of errors on the 
part of the operator. Also, the indexing angle should be con- 
sidered in respect to other controls if the switch is to be used 
in a console or similar installation. Usually, it is desirable for 
the indexing angle of all grouped controls to coincide. If the 
new switch is designed to replace an old one, and if the old 


dial is to be maintained, then it is essential that the indexing 
angle of both switches be identical, indexing angle (and the 
number of positions per deck) also will be affected by whether 
or not the switch is to be . . . 

SHORTING or NON-SHORTING 

A shorting switch is a make-before-break type, while a non- 
shorting switch breaks one connection before the next con- 
nection is made. The type of circuitry in which the switch will 
be used is the major factor in determining which type to 
select. If it is important that there be no break in the circuit 
operation, then a shorting type switch will serve the purpose. 
On the other hand, if the circuit is such that it cannot be 
connected to another branch circuit, or cannot tolerate dif- 
ferent potentials resulting from two contacts being made at 
one time, then a non-shorting switch will be required. (If it 
makes no' difference, the selection of the shorting type will 
be less expensive and require less space.) 

The number of positions available on each deck is affected 
by the type of switch. A non-shorting switch will have as 
many positions as a shorting switch will within the same 
specifications but a non-shorting type requires a ‘dead’ (un- 
wired) contact between each ‘live’ (wired) one. (Detents, of 
course, will position on every other contact; i.e., on wired 
contacts only.) Therefore, a two-pole, ten position switch re- 
quires a total of 20 contacts if it is a shorting switch, or a 
total of 40 contacts (every other one wired) if it is non- 
shorting. The number of positions available also may be 
decreased if . . . 

STOPS 

are desired to limit the rotation of the switch. A large size 
continuous rotation switch (shorting type) will have a maxi- 
mum of 48 positions available and up to 36 positions may be 
accommodated on the small size. Equipped with stops, how- 
ever, the maximum number of positions available on the 
small switch is decreased from 36 down to 33. On a non- 
shorting switch with stops, the maximum number of positions 
per deck is 16 as opposed to 18 for the continuous rotation 
version. Switches with adjustable stops are available with 
indexing of HV 4 0 , 15°, 22Vz° and 30°. They are not available 
in a dual concentric contact plate arrangement. (Note: The 
use of modified hill and dale detents with adjustable stops 
will limit the number of indexing angles available. Figures 
used are for audio type detents unless otherwise indicated.) 
On the large size switch, the maximum number of positions 
(shorting type) is reduced from 48 to 45 by the addition of 
stops. For a large non-shorting switch, the maximum number 
of positions is 24 (no stops) and 22 (with stops). With an 
Altec switch, 


4 


SIZE 

is a matter of large’ or ‘small,’ and may be determined pri- 
marily by the space available on the proposed console or 
intended installation. But size is affected by the number of 
positions and poles required, the number of decks to be 
employed, the type of mounting desired (center hole mount- 
ing is available only on the small size), and the switch type. 
The small size Altec switch is lVk-inches square, and the 
large size measures 2 1 A-inches square,- sizes which will ac- 
commodate most of all precision rotary switch requirements. 
Dimensional drawings are shown in Figure 11. The small 
switch is available with either one or two poles per deck; and 
the large size will accommodate up to four poles per deck. 

DETENTS, 

used on the majority of switches, permit precise operation 
and facilitate the use of a switch by establishing predeter- 
mined positions. Detent placement is dependent upon the 
position of the contacts. Two types of detents are available 
on Altec switches: Audio type or modified hill and dale with 
adjustable stops. The audio type detent has a ‘soft feel’ in- 
dexing intended for audio console applications. The modi- 
fied hill and dale with adjustable stops is a more positive in- 
dexing detent intended for heavy duty applications, i.e., Mili- 
tary useage, precision laboratory work, program circuits, etc. 

TERMINAL BOARDS 

are optional. To facilitate wiring, the customer may prefer a 
switch which is pre-wired to terminal boards. Up to four 
boards per declare available, and circuit requirements will 
help determine %he number of boards (and terminals per 
board) needed. Representative boards are shown in Figure 13. 
Space limitations within the console or at the installation 
should be considered, also. For a complex switch requiring 
extensive wiring, terminal boards will permit connections to 
be made more readily. Terminal boards have turret-type ter- 
minals mounted on them. 

SWITCH TERMINALS 

Switches have flat “lug-type” terminals with holes in them 
as supplied. See Figure 14. “Solder pot” type terminals can 
be had on special order. 

KNOBS AND DIALS 

The standard knob supplied with the Altec switch is 2 " in 
diameter, or, if desired, a V-A" knob is available. The stand- 
ard dial supplied is 2 3 A" in diameter but if the smaller knob 
is selected, a 2 1 4" dial is available. Dials may be engraved 
to suit special applications or requirements. 

OTHER OPTIONS 

are available to the customer. Flats on the shaft will ensure 
proper orientation of the knob. The length of the shaft may 
be specified to suit the installation need. Plugs may be 
selected if this form of connection is preferred. A choice of 
center-hole or plate mounting is optional for the small size 
switch' only. All large switches are plate mounting. 

Once the circuit requirements have been determined, check 
the Tables on pages 6 and 7 to find the various deck-indexing 
angle-size combinations available to satisfy those require- 
ments. To illustrate the... 

USE OF TABLES 

the following example has been selected: two-poles, ten 
positions, non-shorting with stops. 

First, check the non-shorting table (Figure 10). Such a switch 
would be available as a one-deck switch in the large size 
with 15° indexing . . . 
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LARGE SIZE SWITCHES 

■ • - ■ » 








18 

20° 

** 

0 — - - 

4 A4* 



Or, in the dual concentric rings and contact rows, with 20°, 
22V2° or 30° indexing. 
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LARGE SIZE SWITCHES 

1 

22 

24 

15° 

2 

11 

■ ■■ 


16 

18 



- — 

\ 0 


4 

1 

8 

15 «y 

g — 


- _ 

16* 


4 

7 



1 

11 . — , 



(TJ— 1 


rr 



To fulfill the same specifications in a small switch requires 
a two-deck (one pole per deck) unit with ten positions per 
deck. This version may be had in any of the following indexing 
angles: 20°, 22 1 /2° or 30°. 


SMALL SIZE SWITCHES 

Poles 
Per Deck 

Maximum Positions 
(with stops) 

Maximum Positions 
(continuous) 








— 


HF fff^ 













Returning to the large size table, it indicates that the one 
pole per deck version (non-shorting) is available in the same 
indexing angles — plus the 15° angle — to meet the circuit 
requirements of the example given. 


LARGE SIZE SWITCHES 



Therefore, it is possible to meet the circuit requirements of 
the example cited in any of eleven different versions. Assum- 
ing that the example must be ^center-hole mounting, all large 
sizes (which plate mount only) are eliminated. Referring back 
to the small size table, there are three possible choices. Since 
the widest indexing angle obtainable is preferred, the small 
switch selected is the one with the 30° indexing. 


SMALL SIZE SWITCHES 

Poles 
Per Deck 

Maximum Positions 
(with stops) 

Maximum Positions 
(continuous) 

Indexing 

Angle 

1 

16 

18 

0 

0 

1 

2 

-ru\4 8 OWE 

1 ■ Jd| 


1 


— m b Sufi 

— 221/2° 




... 



1 2 

ft A A 


After the physical requirements of the switch have been se- 
lected and the other options have been chosen, then the 
switch may be ordered in accordance with the Ordering Code 
as explained on Page 10. 
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•[Indicates adjustable stop switches with modified hill and dale detents. 
All other switches are supplied with the audio type detent. 




SHORTING 


SMALL SIZE SWITCHES 

Poles 
Per Deck 

Maximum Positions 
(with stops) 

I 

Maximum Positions 
(continuous) 

Indexing 

Angle 

1 

33 

36 

10° 

2 

16 

— 

10° 

1 

30 t 

32 t 

111/4° 

2 

15 t 

— 

11V4° 

1 

23 t 

24 t 

15° 

2 

11 t 

— 

15° 

1 

20 

20 

18° 

2 

9 

— 

18° 

1 

18 

18 

20° 

2 

9 

* 

20° 

1 

16 t 

16 t 

221/2° 

2 

8 t 

— 

221/2° 

1 

12 t 

12 t 

30° 

2 

k 6 1 

— 

30° 

LARGE SIZ^SWITCHES 

1 

45 

48 

71 / 2 ° 

2 

22 

— 

1 

33 

36 

10° 

2 

16 or 33* 

36* 

3 

16 

— 

4 

16 

— 

1 

30 t 

32 t 

11i/4° 

2 

15 or 30* 

32* 

3 

15 t 

— 

4 

15 t 

— 

1 

23 t 

24 t 

15° 

2 

11 or 23* 

24* 

3 

11 t 

— 

4 

11 t 

— 

1 

19 

20 

18° 

2 

9 or 19* 

20* 

3 

9 

— 

4 

9 

— 

1 

18 

18 

20° 

2 

9 or 18* 

18* 

3 

9 

— 

4 

9 

— 

1 

16 t 

16 f 

221/2° 

2 

8 or 16* 

16* 

3 

8 t 

— 

4 

8 t 

— 

1 

12 t 

1 2 1 

30° 

2 

6 or 12* 

12* 

3 

6 t 

— 

4 

6 t 

— 

‘Concentric with two rings and two rows of contacts. 


FIGURE 7 — Shorting Switch Table 



1 POLE — SMALL 
SIZE 

2 to 33 positions 
(with stops) 

36 positions 
(continuous) 
(Minimum Index- 
ing Shown — 10°) 


2 POLE— SMALL 
SIZE 

2 to 16 positions 
(Minimum Index- 
ing Shown — 10°) 



1 POLE — LARGE 
SIZE 

2 to 45 positions 
(with stops) 

48 positions 
(continuous) 
(Minimum Index- 
ing Shown — 7V2°) 



2 POLE — LARGE 
SIZE 

2 to 22 positions 
(Minimum Index- 
ing Shown — 7V2°) 



2 POLE (Concen- 
tric) LARGE SIZE 
2 to 33 positions 
(with stops) 

36 positions 
(continuous) 
(Minimum Index- 
ing Shown — 10°) 



3 POLE (Concen- 
tric) LARGE SIZE 
2 to 16 positions 
(with stops) 
(Minimum Index- 
ing Shown — 10°) 



4 POLE (Concen- 
tric) LARGE SIZE 
2 to 16 positions 
(with stops) 
(Minimum index- 
ing Shown — 10°) 


FIGURE 8 — Representative Con- 
tact, Brush and Ring Arrangements 
for Shorting Switches. 


findicates adjustable stop switches with modified hill and dale detents. 
Ail other switches are supplied with the audio type detent. 
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NON-SHORTING 


1 POLE — SMALL 
SIZE 

2 to 16 positions 
(with stops) 
18 positions 
(continuous) 
(Minimum Index- 
ing Shown — 20°) 



I 

2 POLE — SMALL 
SIZE 

2 to 8 positions 
(Minimum Index- 
ing Shown — 20°) 



1 POLE — LARGE 
SIZE 

2 to 22 positions 
(with stops) 
24 positions 
(continuous) 
(Minimum index- 
ing shown — 15°) 



2 POLE — LARGE 
SIZE 

2 to 11 positions 
(with stops) 
(Minimum Index- 
ing shown — 15°) 



2 POLE (Concen- 
tric) LARGE SIZE 
2 to 16 positions 
(with stops) 
18 positions 
(continuous) 
(Minimum Index- 
ing Shown — 20°) 



3 POLE (Concen- 
tric) LARGE SIZE 
2 to 8 positions 
(with stops) 
(Minimum index- 
ing Shown — 20°) 



4 POLE (Concen- 
tric) LARGE SIZE 
2 to 8 positions 
(with stops) 
(Minimum Index- 
ing Shown — 20°) 



FIGURE 9 — Representative Con- 
tact, Brush and Ring Arrangements 
for Non-Shorting Switches. 


SMALL SIZE SWITCHES 

Poles 
Per Deck 

Maximum Positions 
(with stops) 

Maximum Positions 
(continuous) 

Indexing 

Angle 

1 

16 

18 

20° 

2 

8 

— 

20° 

1 

15 1 

16 t 

221/2° 

2 

7 t 

— 

221/2° 

1 

12 1 

12 t 

30° 

2 

6 t 

— 

30° 

1 

9 

10 

36° 

2 

4 

— 

36° 

1 

9 

9 

40° 

2 

4 

— 

40° 

1 

8 

8 

45° 

2 

4 

— 

45° 

1 

6 

6 

60° 

2 

3 

— 

60° 

LARGE SIZE SWITCHES 

1 

22 1 

24 1 

15° 

2 

11 t 

— 

1 

17 

18 

20° 

2 

8 or 16* 

18* 

3 

8 

— 

4 

8 

— 

1 

16 t 

16 1 

221/2° 

2 

7 or 15* 

16* 

3 

7 t 

— 

4 

7 t 

— 

1 

12 t 

12 t 

30° 

2 

5 or 11* 

12* 

3 

5 t 

— 

4 

5 t 

— 

1 

10 

10 

36° 

2 

4 or 9* 

10* 

3 

4 

— 

4 

4 

— 

1 

9 

9 

40° 

2 

4 or 9* 

9* 

3 

4 

— 

4 

4 

— 

1 

8 

8 

45° 

2 

4 or 8* 

8* 

3 

4 

— 

4 

4 

— 

1 

6 

6 

60° 

2 

3 or 6* 

6* 

3 

3 

— 

4 

3 

— 

^Concentric with two rings and two rows of contacts. 


FIGURE 10 — Non-Shorting Switch Table 
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{Indicates adjustable stop switches with modified hill and dale detents. 
All other switches are supplied with the audio type detent. 










FIGURE 12 — Table of Switch Dimensions 


Dimension B is both the height and width of the switch. !f 
terminal boards are used, add 0.34 inch to each dimension on 
which a board will be placed. If two boards are to be mounted 
on opposing sides of the switch, add 0.68 inch to obtain the 
overall measurement. 

The length (depth) of a switch may be determined by use of 
a formula as follows: 

Single Deck Switch (no terminal boards): Shaft length + 
E t F I H - Total Length. 

Multi-Deck Switch (no terminal boards): Shaft length -F 
E + (F x number of decks) -F (G x number of decks 
less one) + H — Total Length. 


Single Deck Switch (with terminal boards): Shaft length + 
E-FF + J + H = Total Length. 

Multi-Deck Switch (with terminal boards) Shaft length + 
El (F x number of decks) + (J x number of decks) 
+ H = Total Length. 

The overall length of a switch is the same for piate 
mounting or center-hole mounting, however, the panel-to- 
knob dimension changes. For a plate mounting switch, a 
standard shaft will extend 0.93” minus the thickness of 
the panel. For a center-hole mounting switch, the bushing 
length (0.355”) minus the thickness of the panel must be 
added to the shaft length to determine the panel-to-knob 
dimension. 
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TERMINAL BOARDS 




FIGURE 13 — Terminal Boards for Altec Switches 



FIGURE 14 


There are two sizes of terminal boards for Altec Rotary Pre- 
cision Switches; one for the small size switch, and one for 
the large size. The small size will accommodate up to 12 
connections while the large will accommodate up to 24 (in- 
cluding the B terminal for the ring connection). One terminal 
is required for each position and one for each pole on a 
switch deck. Thus, with a one-pole, ten-position per deck 
switch, a total of eleven terminals per deck are required. On 
a large size switch, one terminal board per deck would satisfy 
this requirement. For a small switch, however, two terminal 
boards per deck would be necessary to fulfill the circuit wir- 


ing requirements. The selection of terminal positions is op- 
tional and the customer may specify any arrangement of ter- 
minals (within the limitations as indicated in Figure 13) 
which will satisfy the circuit requirements. 

For example, for a small switch with a total of eleven termi- 
nals required (10 positions and one pole), the customer might 
prefer to use terminals 1 through 5 on one terminal board, and 
1 through 5 plus terminal 10 (for the contact ring connection) 
on board number two. Or he might prefer one entire board 
(terminals 1 through 10) for position connections, reserving 
board two with a single terminal for the ring connection. 



FIGURE 15A — Two Deck Switch Without Terminal Boards FIGURE 15B — Two Deck Switch With Terminal Boards 
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HOW TO ORDER AN ALTEC ROTARY 
PRECISION SWITCH 


of the Ordering Code shows that — for a small, center-hole 
mounting switch with one pole per deck — the code number 
is 1. Therefore, the numeral 1 should be entered in box #1. 



By combining the various components, materials and options 
available, it* is possible to obtain an enormous variety of Altec 
Switches; therefore, no standard numbers have been assigned. 
Instead, a coded numbering system has been adopted in 
which each number indicates one or more specifications. 
When ordering, make certain that each numeral is correct as 
indicated in the Ordering Code (Figure 16). An error in code 
number will make the difference between a switch complying 
exactly with the desired specifications, and an unuseable one 
which will not satisfy all the necessary requirements. 

Once the specifications of the switch have been determined, 
it is a simple matter to ‘translate’ those specifications into 
the correct code number for ordering. First, fill out the Altec 
Rotary Precision Switch Order Form (Figure 17) in accordance 
with the specifications as determined in the section on Flow 
To Select A Switch (page 4). The top section of the Order 
Form requires only a check to indicate a ‘yes’ or ‘no’ answer; 
the bottom s|ction should be filled out with the correct fig- 
ures or descriptions. The Order Form shown in Figure 17 has 
been filled out using the example cited in the section on 
switch selection: 

non-shorting 

one pole per dfeck 

ten positions per pole 

small size (with center hole mounting) 

two decks, 

thirty degree indexing (with audio type detents) 
glass epoxy contact plates and terminal boards 
two terminal boards per deck. 

When the information section of the Order Form is completed, 
refer to the Ordering Code (Figure 15) to determine the correct 
number to be inserted in the “Switch Code No.” line. This 
number has seven boxes. The first box refers to size, type of 
mounting and number of poles. A check on the first section 


SWITCH CODE NO. 



The next box should contain the code number to indicate a 
non-shorting switch with audio type detenting. The code as 
listed in the second box shows that the number 5 is the cor- 
rect code number. 


SWITCH CODE NO. 



Box #3 indicates the number of decks desired: two-decks — 
the figure 2. 


SWITCH CODE NO. 



Boxes 4 and 5 provide information regarding the number of 
positions per deck. If the number of positions desired is less 
than 10, enter a zero (0) in box #4 and the total number of 
positions in box #5. In the example cited, 10 positions are 
required on each deck. Therefore, the figure 1 is entered in 
box #4 and a zero is entered in box #5. 


SWITCH CODE NO. 



(NOTE: If the number of positions is less than ten, enter a 
zero in box number 4. For example, for a six position switch, 
there should be a zero (0) in box 4 and a six (6) in box 5... 


SWITCH CODE NO. 

X 

X 

Z 

— 

0 


- 

X 

X 


ALTEC PRECISION SWITCHES — ORDERING CODE 

Box 1 

Box 2 

Box 3 

Boxes 4 & 5 

Box 6 

Box 7 

Size, Mounting & 

No. of Poles Per Deck 

Shorting or Non-Shorting, 
Detents and Type 

Number of 
Decks 

Number of 
Positions Per Pole 

Degrees Between 
Positions (Indexing) 

Number of Terminal Boards Per Deck & 
Contact Plate — Terminal Board Material 

Small, Center 

Mount, 1 pole =1 
Small, Center 

Mount, 2 pole =2 
Small, Plate 

Mount, 1 pole =3 
Small, Plate 

Mount, 2 poles =4 
*Large, 1 pole =5 
Large, 2 poles =6 
Large, 3 poles =7 
Large, 4 poles =8 

SPECIAL =9 

Shorting, no detents — 1 
Shorting, modified 
hill and dale type 
detents =2 

Shorting, modified 
hill and dale type 
detents =3 

Non-shorting, no 
detents =4 

Non-shortipg, modi- 
fied hill and dale 
type detents =5 

Non-shorting, modi- 
fied hill and dale =6 

(Use number 
desired from 
1 thru 9.) For 
a 10 deck 
switch, use 
zero. For 11 
or more the 
switch is 
special and 
should be so 
indicated by 
a nine (9) 
in box #1. 

(Use the exact 
number desired.) 
If the number 
is less than 10, 
enter a zero (0) 
in box #4. 
Example: For a 

6 position switch 
there should be 
a zero (0) in box 

4 and a six (6) 
in box #5. 

SHORTING TYPE 

71/2° =1 

10° =2 

111/4° t =3 

15° | =4 

18° =5 

20° =6 

221/2° t =7 

30° t =8 


GLASS EPOXY 

No Terminal Boards =1 

1 Terminal Board =2 

2 Terminal Boards =3 

3 Terminal Boards =4 

4 Terminal Boards =5 

NON-SHORTING 
15° t =1 

20° =2 

221/2° t =3 

30° f =4 

36* =5 

40° =6 

45° =7 

60° =8 

*Large switches have 
plate mounting only. 
Small switches are 
available with cen- 
ter hole mounting 
or plate mounting. 



FIGURE 16— Ordering Code for Altec Switches 
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-[Indicates adjustable stop switches with modified hill and dale detents. 
All other switches are supplied with the audio type detent. 




















Indexing Angle (degrees between positions) is coded In box 
#6. There are two groups of code numbers for this box; one 
for shorting type switches, and one for non-shorting type. Be 
certain the proper group is used. A check of the code for the 
non-shorting type indicates that the figure 4 is the correct 
code number for a 30° indexing as cited in the example. 


minai boards desired. (NOTE: Contact plates and terminal 
boards will be made of glass epoxy.) 


SWITCH CODE NO. 





SWITCH CODE 





...which completes the ‘translation’ process, providing the 
complete “Switch Code No.” as it should be entered on the 
Order Form. 


The final box contains information as to the number of ter- 


NOTE: Any unit which does not fit within the specifications 
becomes a ‘special order' and should be indicated as such in 
the ordering blank by the use of the number 9 in box #1. 





ALTEC ROTARY PRECISION SWITCHES 


ORDER NUMBER 


CUSTOMER'S NAME Au /tuPlO [ 

address ££*£/££■ t,& X>&*yeT 

CITY & STATE & * C I S ES: » T 
PHONE NO. . 


: 4> 

DATE i 0 ‘ jgj 
DELIVERY 


SWITCH CODE NO. j 

5 

2 


YES 

NO 

MTG . CENTER HOLE* 

V/ 


MTG . PLATE 


V/ 

SHORTING 

— 



NON-SHORTING 

DETENTS 

TERMINAL BOARDS** 
DIAL*** 

STANDARD SHAFT LENGTH 

FIATS 

KNOB 

PLUG 


NUMBER OF POLES 
PER DECK 




NUMBER OF DECKS 

NUMBER OF POSITIONS 
PER DECK 

INDEXING (DEGREES 
BETWEEN POSITIONS) 

NUMBER OF TERMINAL 
BOARDS PER DECK 

CONTACT PLATE-TERMINAL 
BOARD MATERIAL 

DETENT TYPE 

CUSTOMER TYPE NUMBER 

USE 

SPECIAL FEATURES 


z 

(rCfrSS 

£pouy 


. 1 /bl o 


O - 



QUANTITY 


FLATS 


Flat shown at 0° reference 


Indicate where flat is to be lo- 
cated from 0° position in a CW 
direction (and with the switch 
against the stop in the extreme 
CW position) by showing the flat 
and noting the degrees . Sample 
shows flat at 90° . 


SHAFT LENGTH 



Sample: Flat 
shown at 90° 



0.355" 


Standard shaft length is 0.93". 
Ifa different length isrequired, 
indicate the length in the space 
provided iti accordance with the 
type of mounting preferred. 





Center Hole Mounting 
(Smal I Size Only) 


Plate Mounting 
(Both Sizes) 


SPECIAL INSTRUCTIONS 

ezvte* # / - i THSLU S' 
BOAT& #1 - I THk -v 5 

10 FM i Ptfi-E” 


c 


*available on small size switches only. 

**if terminal boards are desired, state wiring preferences under 
Special Instructions. 

***if dial engraving is requited, provide engraving information 
under Special Instructions. 


Customer's Signature 



AL. I LANSING 

a division or ZAYPW 7 ling altec . //vc 

1515 SOUTH MANCHESTER AVENUE, AN AH E I M , C ALI FO R N 1A • 9280T 
774-2900 AREA CODE 714 


Salesman's Signature 



FIGURE 17 — Switch Ordering Form 
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Library Technology Reports 


Book Marking 


June 1, 1964 


LTP BOOK LABELING SYSTEM 

Tile SE-LIN labeling system, developed for the Library Technology 
Project by Battelle Memorial Institute, is the result of LTP's first major 
project. Some four years of investigation, evaluation, development, and 
testing have preceded the introduction of this system to the market. 

Research funds were provided to LTP by the Council on Library Resources, Inc. 

The objectives of this program were to develop a complete book label- 
ing system which would make it possible to mark books more rapidly, more 
efficiently, more uniformly, and more economically than by any current 
method. 

* 

The SE-LIN labeling mechanism consists of a combination imprinter- 
laminator unit attached to a typewriter platen, and can be adapted to fit 
any late-model (standard or electric, not portable) typewriter except the 
IBM 1 s S&lectric. In turn, only a simple mechanical operation is required to 
exchange 'the device for the typewriters regular platen, freeing the type- 
writer for uses other than making labels. 

Imprinting is done with any standard typewriter ribbon. The base label 
material is a DuPont product called Tedlar, which is opaque, unusually 
tough, and only 1 mil. (.001 inch) thick. The overcoating which laminates 
the label is a standard cellulose acetate tape such as 3M ! s #810 permanent 
mending tape. The adhesive is a Permacel product heretofore used only in 
industry. 

Labels are affixed with a heated tacking iron to obtain an immediate 
bond; the operation is simple, clean, and fast, and provides a bond which, 
in most cases, destroys the surface of the material with which the book is 
covered before the label separates. The unit handles rolls of label material 
up to 1 7/8 inches wide. The result is a legible, high-contrast imprint on 
a tough label material, with an overcoating which protects the image from 
wear, smudging, and soil. 

The SE-LIN labeling system is manufactured by Scientific Advances, Inc., 
Columbus, Ohio, and is sold by Gaylord Brothers, 155 Gifford Street, Syracuse, 
New York. Further information, including price, should be requested from 
Gaylord. 
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